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ABSTRACT

In this paper, an antenna applicable to WLAN and WiIMAX frequency bands is designed, fabricated, and measured.
The proposed antenna is designed to have two branch strip line in the patch plane and a rectangular slit in the ground
plane based on microstrip feeding for triple band characteristics and added a vertical strip in the ground plane to enhance
impedance bandwidth characteristics. The proposed antenna is designed on a substrate with a relative permittivity of 4.4,
a thickness of 1.0 mm, and has a size of 18.0 mm (W1) x 37.3 mm (L4+L5+L7). From the fabricated and measured
results, impedance bandwidths of 480 MHz (2.32 to 2.80 GHz) for 2.4/2.5 GHz band, 810 MHz (3.22 to 4.03 GHz) for
3.5 GHz band, and 1,820 MHz (5.05 to 6.87 GHz) for 5.0 GHz band were obtained based on the impedance bandwidth.
Measured 3D pattern and gains are displayed.
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Fig. 1 The geometry of the proposed WLAN/WiMAX
antenna

AAE V= 28 13 2 FE= A eskih
A 713e] 3 7]+ WXL (20.0 mm x 42.0 mm)©] ™, QF
U 27]= W x(Ly+Ls+Le)(18.0 mm x 37.5 mm) ©] ™
& 44, 77 1.0 mmE Zh= FR-4 7] 9]0 A =]
Aot TS FAHS F7]E WixLg, (18.0 mmx18.7
mm)o|t}. Z12]31 A AEYA RS R = FUSH
2.0 mm= AAsFYtE IHo A Hi=nlel Zo| AeotkE
:rLz\_—-_ ufo|ma 2 AEY A 1 JAEZRE
Zr= Hol| = 7i9] E7] 3|25 2.4GHz <1} 3.5GHz
oA ZzF FA o]-EE. ATt EoE A x| Hol

A1 2He o] &8-S AlQlske] 5 GHz tj2of| A ZAIGHE

Z2 7k7

= AAskele) e 3 A oA atehe Fakas g o
o] oudA WAL oa) WA o] 422 A =(WyxLs,

= A
=

Atelste] sk ool A e
Ak AL et 2k g
A olsh= 7|2l - 10dB HEARE=A]

e 712052 WLAN 2] (2.4~2.484, 5.15~5.35



=2X| Vol, 23, No, 6: 740~747, Jun, 2019

83l 5.75~5.85 GHz)Z} WiMAX o9 (2.5~2.69,
3.4~3.69 71831 5.15~5.825 GHz) QH=Esjof 5
SN Qlodl ZAGORRY Hef o5 0
dBi o4, Hehe WS 2 PR s
AA s gk,

2.2, Figkl olelLie] | 2
9 2 W, o] wsfel ok AR dold wikAl
EA2 e gleh W Aokl okl maloA 5
el HAMR F A 71 AZE e stebetol
5 W,9] Z0]% 5.5 mm¥-e] 6.5 mm7H4] 0.5 mm 7+
o2 WBRAA WA B ol A Wk ATk Hm
sho] Lkt gl A1Eelo) A ATk 2.4/2.5 GHz thed ]
NS AT B Eo] B wskt 9les Sels)
Fth W49] Z4o)& 5.5 mm 183 6.5 mm=E A WS
B9, 2412.5 GHz ol fTEE o FL BEA]
71A] Z5t AE ZH2 AATH2.41 ~2.76 GHz, 2.32~
2.58 GHz). Z3}% 02 W42 Zo]& 6.0 mm= A
2 4%, aTEt fIES a5 Agick oledt
Askaiie W4 o] Wsi7t 24/2.5 GHz elof w17}
S ke mA T 98-S SIStk Qo AE

ol HiAREA 23S 3 10f A 2|ste] e i

Table. 1 Results of simulation : W4

Frequency Band 2'4/12);5}12 3.5 GHz band | 5.0 GHz band
_ 2.41~2.76 | 3.06~3.98 | 4.61~6.56
= Wamssmm| gy, GHz GHz
&
2 2.38~2.72 | 3.02~3.70 | 4.61~6.53
2 _
z Wam6.0mm| = gy, GHz GHz
E ~
W,=6.5mm|2.32~2.58GHz|2.97 ~3.83GHz 449641
GHz
Table. 2 Results of simulation : L3
Frequency Band 2'4/12);5}12 3.5 GHz band | 5.0 GHz band
_ 2.33~2.54 _
L3=0mm GHz 2.87~ 7.42 GHz
2 |L3=7.3mm 2.38~2.73 3.02~6.55 GHz
g GHz
£
& _ 2.38~2.72 | 3.12~3.70 | 4.61~6.53
5 |L3=8.3mm GHz GHz GHz
L3=9.3mm |2.38~2.71GHz|3.05~3.55GHz 4'6253'58
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Fig. 2 Return loss characteristic of the effect of the Ws.
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Fig. 3 Return loss characteristic of the effect of the Ls.
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Fig. 4 Return loss characteristic of the effect of the Ls.
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Table. 3 Results of simulation : L5
Frequency Band 2'4/52‘;(?HZ 3.5 GHz band | 5.0 GHz band
_ 2.41~2.71 3.07~3.99 4.40~6.38
o | BT Gy GHz GHz
f~3
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D" —
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=3
L5=2.3mm |2.32~2.64GHz|2.93~3.91GHz 4.64~6.55
GHz
Table. 4 Results of simulation with/without slit
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Fig. 5 Return loss characteristic according to the with
and without slit in the ground.
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Table. 5 Parameters of designed antenna

Parameter Value [mm] Parameter Value [mm]

W 20.0 L 42.0
W, 18.0 L, 2.0
W> 9.0 L, 11.0
W3 45 L; 8.3
W, 6.0 L, 17.0
Ws 4.2 Ls 1.8
W 1.0 Le 4.0
W, 1.0 L, 18.7
Ws 4.5 Wi 7.5
Wy 2.5 Wiz 2.0
Wio 3.0 h 1.0

Strio 1

(0)

(b)
Fig. 6 The surface current density of proposed antenna
(a) 2.59 GHz, (b) 3.33 GHz, and (c) 5.51 GHz.
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Table. 6 Results of measured return loss

ey | RGPS | g g veed | S0@E R
Band band
Bandwiddh | 480 MHz 810 MHz 1,820 MHz
ANEWIAR | 5 32280 GHz)|(3.22 ~ 4.03 GHz) | (5.05 ~ 6.87 GHz)
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(b)

Fig. 7 Fabricated of propose antenna
(a) Front view, (b) Back view.
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Fig. 8 The simulated and measured return loss results
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Table. 7 Results of measured gain

Frequency | 24/2.5GHz | 3 5 Gy, pand | 5.0 GHz band
Band band
g | average -3.08~-1.67| -3.65~-1.84| -5.86~-2.62
§ gain dBi dBi dBi
g
g |peak gain|3.03 ~4.21 dBi|4.88 ~ 6.51 dBi|0.25 ~ 1.72 dBi
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Fig. 9 3D radiation pattern of 2.4 GHz
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Fig. 10 3D radiation pattern of 3.6 GHz
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Fig. 11 3D radiation pattern of 5.20 GHz

1.56dB

Fig. 12 3D radiation pattern of 5.80 GHz
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Fig. 13 Measured peak and average gains of the designed
antenna
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